Searching PAJ 



1/2 S? 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 08-070898 
(43)Date of publication of application : 19.03.1996 



(51)Int.CI. 


CI 20 1/68 




// C12N 15/09 




(21)Application number : 06-214055 


(71)Applicant 


: HITACHI LTD 


(22)Date of filing : 07.09.1994 


(72)Inventor : 


KANBARA HIDEKI 


V . „™-„ . v • . — ™_ 




OKANO KAZUNOBU 



(54) SEPARATION AND FRACTIONATION OF DNA AND ITS ANALYSIS 



(57)Abstract: 

PURPOSE: To provide a DNA analysis method which 
does not use a troublesome subcloning process 
unsuitable for automation. 

CONSTITUTION: A double-stranded DNA is cut with a 
restriction enzyme to obtain a fragment mixture 
containing an oligomer having known sequence and 
introduced by ligation reaction. A fragment is collected 
by using a chip holding a fixed oligomer having a 
complimentary sequence to the known sequence and 2- 
3 bases continuing the 3' site of the sequence and is 
subjected to a complementary chain synthesis. The 
synthesized chain is fractionated and roughly separated 
by electrophoresis. Finally, the sequence is determined 
by using an oligomer having the known sequence and the 
continuing two bases. The analysis of DNA can be 
carried out without using a cloning procedure by 
classifying by the DNA terminal sequence and separating 
and fractionating by electrophoresis. 
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(54) GSW©^] DNAC^II-Mftft^OSMfftt 



(57) [KM 

n-fc^*fft>a^DNA)BW**»«-rs. 
HftJft] 2*«DNA£ftJ|g»^T^Wb«E*nBH?'J?t- 

±ia«&BH^JfcfflffiWBE5>J<i:-?-©3'lc 
2~3maSJ$0^>J=f-7-SH^bfc5 1 y^ , Srffl 

DNA*SBE^J(c£*jISiJ<hftM»»#8S:9- 




(2) 

1 

[BfcftJHl] 4>Xc<£fc, 1*ftcDDNAIifrJ+fcienB2 
AfgfH-*, R»PB5>J»&£* 3 ' *SSflJ 1 ~ 3 i«as*«e 

«t Sffitt^BR^iaOA-f ^< XLf:f7 :X±<Z> 
*UP*^-©5£^©fc©fcHt£#g£i2-TDNA»r 
M-tO/W^' , J^-f-l?-">3>^**«!Sait*> r D-fe 10 

S:/Ot;**^tr£<t*#«i:T*DNAW>r0#* • 

[«*3fi2] 4>ft< tt>, ttftoDNAWrW-fcfBDiE 

AWJf£. f03JBE?>Jffl$£"^3' *««l~3iaa6*«ffi 

7., 5fc0»T»ii«iabT<fifS©DNA»f>t*a»J^llt- 

^T-syD-kX, MeWJfcODNAWH-osfcr-ftS 

mi&isX.temm-?z>z.tfc< j t<DDNAmm&Mtir-?z> 

:Xn***£tr£<fc£4*«iTSDNA«Wr#8:. 

[i»*JB3] *!>fc<<bt>. DNAK#l£IMIB»i*Tl» 
WbTDNASWtSIIIiS-r&^n-trT.. fSnSDNA 

Tifc-S^U Jv-SSttffi*iEyiJoa»*K:H#:*Bfc 30 
H^Lfc? 1 -7 l)T§gf y y±CD^" U P*V - t;\ 

-f^U^XS^^PW. DNA#U/7-fi:J: 

U:*v-©5^#^©*>©;£W-£#ft3*TDNA»rtf- 

WLTDNA0fftt-£ll8$!!T3:XP-feX. ?#^ni>DNA 40 
WM-S, K»BB5lJ»S«* 3 ' **Bfl!l 1 ~ 3 

iSbtf7X^^Ta»f^x±ot'j^-tA 

-fXU^X^ti-sXntx, DNAtP'J^7— k*tc«k 

U =f T - O 5 "6 WJgO t> O «»t * -&T D N A »f M* 
t^W^'J^-tr-v-a >7j£if3££ii--5:/P-tz:X. 

^^TMfiaabT^coDNAWM-^a^j^st • ^ 
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2 

Z. t Z&WLtTZD N Ajgtfr*?* 
[«f#3»5] ttftODNAEWtfCgBBBB 

^•#■3' *^#Ji~3^»^ffi^T-ab«.^-'jP*v-*^ 

NA«>t©*«K:tt#bfc#fflK*J£#t3HS3nT^ 
^Vi^-f V— t*ffl^T^KDNA»fjt©a fcf— ft* 

NAWM-*a^«tc^«ibT@#*ffi_h(c^«i • ^str 

[0 0 0 1] 

vam±<omm&sfi *«wttDNAau6E?>j*«** 

WiDNA^tfrfc Steffi V> -5 DNAO^I • ftW. Ht£ 

tttt»W«ffiK:«-r« t>o-c»s. 

[0 0 0 2] 

[«!*«)S^] «fi^DNA«fiffl?J5»£t^i 
BM£T3DNA£:/^X3 FXt^©^^-^ 
i7D-->yb, «#iC<tODNAconfc:-ft*lt^L 
uODNA (ZLH-Tfift+Kb) ©i&*gE 
5»J*ftS"r*ICttDNA*«|fi»*T«IWflx. 'bZttm 

DNA»f>V©^S'J*fTP. Tttto*. DNA*WIB*# 

cbO, DNAWH-©««fl-IR£*«£fT3. a?3£±Tig 

*anfc*MM«ltriBL/&J:5lC3Dr:-*®j«-r*. 

#anz-4>i:W-lODNA»ffr^UcX7X5 

M*tfy^T-yyLT^^«*bTPfcf-ft*MtCit 
■*>Lfc«, DNASaUbTlttaffi^JftffifflttStbT 
^•5. 14 D N Alfr^ilrtS leal* 3 D r - * 
5#fcDNA*«Wt5*5, |WIU:DNA8ffM-W^P-> 

D N AHf Jf«©ft©¥^ 4 m&©ft© P P - - *»*f-T 
[0 0 0 3] 

n>^*ffllifcDNAW«f4, DNAWM-O^HtmiB 
£l^©^P-feXTT-£3£ffi, 0. g«lft 

DNAWfM-aS , &A'«^:J»B*«'&*nTV»S^*»6*» 
UJ&JflSCl.fcai-C'Sfc^ifc*, PIUDNAWtf-Sfagfc 

IftSttT'n-feXKftto-SDNAWM-cD^flJc ■ if?ij£*5J: 

Z. n &m V » Xc D N A«?*ff ->7. J- A * Jf#^T S *> CO T 
*. 
[0 0 0 4] 



3 

tC*%B^# S P C R (Polymerase Chain 
Reaction) \Z J; C £: t. ? )VnMMWi\Z 

DNA«frOfiS»lt6±^8!. MCDNAWfH-tH 
fl^® lCffl5£Sn&D N AT'D - ^SA-f^'J ^-f 
■a-. ya-^DNA«O#fiElS*»***A»S^K«t0 
DNAS^iJ-Mt5*SSI%l/. #«W£^Sb 

[0 0 0 5] Ttefr^ tt&© 
D N AWfM- CBBHl»>J*8ro* U rf v - &«^-r« T'n 
-feT.. W^n-SDNABflt®. gBSE^Sr^*- 3 ' * 
mi 1 ~ 3 *ft36*»tt * t'J^-?:3 ^ttitE^J 

NA#y/ 7 — bftc ,t*«liMl£dnrjtE©/w :/u y 

-f Xbfc^ 2/ y±©^ U zi v - © 5 -&!|#5£© *>©*£**£ 
#fi£-fc!rTDNA»rH-<!:©/W 7 'J y-f-fef- > 3 

Wfr£gBU#&T3:/airX£^irDNAW)t©:frBt • 

[0 0 0 6] SSKl, #f£BJtt. ±fE#J£K«fc9#l3i- 

^«tsnfcDNA»jton t:-**itiiuxtti«w-r« 

Cttt<-eODNABE5>J*»*f-r-SDNAjB*T*atK» 
-So ±KDNA#fK-©#f»- M^^«IDNA!S 

H-oE5iJs«wr*DNA»w^rttK*tt*ai«4*iKi 

UT©DNA»rM-«. ^moffla*jS6fC«tt)««Ufe 
fcOTW^, DNA*fMRBIMiT3J»rb)fc 
DNAiM-^fflV^tl^. uOiKSiil/Ttt, *f«i 
t-rSDNABH^JtCjcOjgfil^^tlSTi^ Hin 
d III. Sau3Al. Notl. ECORI ^ifimi *>n%>. 
[0 0 0 7] SSIC, *%BJtt, 4>&<<h*>, *gf&©D 

NAW*fc«»ffiW*#^*'J=^-**S^T*:/n-fe 
X. U«]E?>Jgfl£#*- 3 ' *iB«l~3iftaS!6*tt*-C* 

Vft^yZfiz. DNAWM-0*S8lCili'&bfc*affi5«JS 
^igSntV^i^^-fV-i^ATliDNA 
Wit© 3 K-Jfc«**£ffl Vifcffl««^KJiS*ffl V>T 

j««-r*t*K:DNA»fM-*aa#f*^«bTia#3iiii 

[0 0 0 8] ±E»»K«''»** , J=fV-K:*V»T, -t 
©§E»E5>Ji5©*£fi « 7 'J ^-f ~>3 >i-<fc 0 
SfeJ&St^aWJfcOWfrSW&TfcOT*!). 10-30 m 
er$?£b< «16~20 merT-&5. C©^"U fC«fil 
K€#bfc*3i«-€-0»0»«llft(^©fcftK*'&««J:(r». 
^bT. £©Sfttt<!:bTtt. Hft#:> fl:¥»3t£»ie 

[0009] y;i/«»aiftK«t*»« • 

'J7^'J;l/75 h*yJU (6%) i*fflHDNAA*> 
^OtU-T^fe, ^3.-^y^*Sa^6**ffcDNA* 
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zfT-SH^T-S^tt^SKClinical Rem. 39, 718-722 
(1993)fC«ka*\ fe^V^iNature 357, 519(1992) tPUtS 

fr-5^-'j3*v-^#>jT©3 ' jBffliKif^ttra. c© 
> V x. a— ^^ffl </* £> ti-s o 

10 [0 0 1 0] DNA#U/7- fe*JC«t-5fflffl«^«, 
Taq #U*9— t*2JL--y hJC^KdNTP^^^^^ ^ 

Polymerase Chain React ion( PCR) 3M$©£*5Df? 
DNAffi?"J^trf«m^Se»DNA->— Jr>1J— 

[0 0 11] 

[f^ffl] PCRI4DNA(fH-©3e-»*^t©l:* 
20 JjTifcO. yj|,«»*»ttDNAW>t£fi3K:J:Dfl1li 

u ^-:/{Lt"a©K#$iT$>-5. y';uttla*»j#{lt 

*ffll»T»Utb&DNAWfM-ttWSBtCttlSE»IBJ>J©* , J 

*-3* *sgcttje©2t3©^*j$r>^-u^-7-s*ss 

E^JftlCKfrbT. 5' *5®ffiiJSrJgS«C@^bfc^g§S 
fflSfS. DNAWH-*^rtr»«*#«lCAn, 

7— tf*fflV»T^UrfV-©^Sr#«-r^ 3' *3SE 

30 -^dTi&a?£Jbtf (70~85t) *Btilg#fibte#>c> 
fc^-'J^V-tDNAWf>t©tt'&S»Wfb. fflffiUffS 
bfc/W^'J HV-fcW^H#:«ffltc©^aJ;^tCbT 

#ir<r<£>. fflii»^«3' *ss2«as*«-srr*«'& 
*5^E-^©T*sfflig*a©a^-e^gi-^BtT€r-5>. 2t& 

»©*&^ii-^:ttl 6ji0T^0#<©DNAW>i-^— « 

sia*^t)-a:*t*#»c#<©DNA»fj+a*4Mit • m 

IRT#*. ^OJ:'5K»lR*nfcDNA»fM-ttPCRl« 
40 «sn, DNA^SE^J^fflSJCtCfflV^na. 
[0 0 12] 

«eH^K5£StlS ! b©T«^^. 
Cl^ffi^Jl} El l ti^BJtciSDNA^ra^p-^ 1 

t-hT»5. Hi|S|-ibTA 77-yDNA$I^*. 
A D N A £ 6 &£BttfMIBSE*ft: t A^«Hi nd 1 1 1 Srffl ^ 

T, BSL-fefilrtrDNA^Wt^. M^tlfcDNA 
50 BfM-12lCgE»E5>JSr^DNA^->JrfV-13 (H 2 
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i> Tutftmmi 4 $ ntz *> © *m ^ a £ ^T©#nxiif£ic 

CHTteTJU* □ — :?'$> 101 (Texas Re 

S«yjP«^KlcD5i-BitgfC<k-5^, &kb.£rF©DNA 

•5c fOft*#77^->3 >4 J (C«11 1 ©16©<fc5(- 2 

n^.DNA®fit*El 1 © 2© ck -5 \Z 7 -> 3 >&tcw 
«g'J<f*J|gg*T|?ft«)8lfr-5. ffrJI&gPJiit LTSau 3A 

tfi©gc&K^J<hS&3ffi^J£g&bTfc&v>. ^-'Jzf^r 
-tC«m7tSmi4Sr#JPLT*3^. &m^g,lZ-?%Z> 

[0 0 13] #£n/fcDNAB/rtf-£#lfi • ttWiTZ>frst> 
\zm 1 tC^L;fc£3&:tU^-£^L7c5 L -.y:/30£ 20 

5(CU >*-181^^bT5 ' *«!!^H^Ml80tC@ 
5gSti7cfe©T, 7^y—>3 >tc<£ODNAS0rtti#N- 
lC#*D^nfc^- U ^-7-15^32 £•?-© 3 ' #JtCfUJK»^ 
ggf&B^J©-^33£-£tJ*>©T;g>3. c:©^-Un*-7-« 

A^fita^Ksus-r^fc^tcMfcs ' sstc2-D a~3 

J£»Tck^) ©ffigifiS34£j#0*>©£/H^.5>. tttc© 
*L/t=k5t;:H§S202T16#-giJU ^-n^*l©EiIi201 IC 30 
NA8ffjti4^*^@S • ^-r^>^\ DNABiJf)t©fMlgPI 

mm^m\zm< 2«»©K^j©it^c=fc9Wisi^c 
##g-r -a ^s^tvw y u ^-r if- -> a > o&femtf 

M-fi^^^O^UnV-CDS ' *3jg©2tt»^1-te^ 

U DNA#'J^U'-X^fflV^fflffim#fiSJ^tt7 P 7 
•<7-ilTfflt/^4-U^7-©3' *)^2^S(C^:€- 40 
<flHTf*. fi*MB#fil/fct'J^-tDNA 

IC 05£ L fc* U =fV - 3 1 £ D N Af^tt-37, 38 <h £/W ^ 

bfc*'J^V-39K:tt^L/fcDNAWfH-*:^*#<5^t 
©J^ffltc^yT^a^-cbcfc^) DNA!Wfi#|Sf£A 

n, Jv-iM^u cn\z 

Taq DNA#U^5— l?*S±«*B»«^fiJtaSKdNTP (x 
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S8©2tiaEa*^£fcDNAKtt£ffiMW& , b©37»COV» 

fc*3-*H. 2 «aS*«ffitltWTf3Q: < T <bffitft«*j£0t 

-5. £©«£. 3 itS g£-T/ ffiffitS 

*H#*ififcHftWa«r»*£AV». £©»^. 3ifiSg 
©i»r&!&*l3V>©-C5ttSSI 2 ffiS^ffiWMT^Vii: «fc 0 — € 
ffi»«-&fiJt**4i H 0 (c < < & 0 . SH3C M S;r 2 

SJ5E«Taq#'J^U-X©SJ^tC«p-&©AH7 SX^Tff 

ofc. ^©MS^so-ss'cicSTSs&Tfflji 

^a*^^{CfflfflWT^Ht)©«40©«t'5{Cjttil$tl 
-5„ 41©«fc5£ffi*i®#gLfc/vr h*V-« 

•€-os**'j^v-t*icHje*Mt««fsn*. z.(d 

K*t#a*< 0*^-r*tcJ;t). DNA»m-©#»» 
*± tf « C t ««T * a . 7c t A « 1 H ©E 3t © D 
NABfit*U 6i*4DNAt'J^7-i^i(:;W^ 
'jy-fXb. fflffli«#^T^aW3:«l/16T-a5a. #fi 
LTjfeSJSDNA (±#©15/16) WftA-f ^ 

u^x$-a--5tMfcci©i/i6.(-r^t3^, 15/16 x i 

/16 ) *»0f3t©Bff=/W^'J^-fXlxTffi»«l#fian 

Sttich^y^sns. i o@< o^A-rt^wWH- 

^©.t^tC^lIiStlfcDNA^t^ffi-r-SfC 

®r-s>. ci©Kfy;^*+vtf5'j-srfflv^git)ra^ 

l^fflU 42, 43©«t O \Z 3 • *as© 2 tg 
**« W— -CSfc -5 D N A WM"5fi«#ffi l/»«*6T*4. 
Sfc, DNA^M"©ft$^4j]-5c:t{Cctl9> 1@T'«S 
S2^J^ (DNAy-ir>-»y) T€r*BfM-*5A»» 
0, ->-^>->>^-r^±T-©t»l8i1-«.yc«6T*-i.. 
DNAWM-Ofi***lKb (lOOO^S) U(T©«^tCtt 
fit^y;l- (5 0~6 0cm) SrfflV^WM^K) (lOOO^S 
fijfi<£T#BtnrflgT&5) SActt, 500 

~ 600 4gafiSTBE^J^^5JoTttffb^7 p 7-1'T 

fe) — lKb*jffiA-5»-&tCttSU©*!) 

- - > if Vtzm gij o Ti$ < 5r U - -> a > ffi K 

<fc K) m * * 2 © D N A * L T m & fgffi ~t Z> * * 3 
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**. yjMtSHWfta-l* • ^BltCttrtgO. 3mm, S^20c 

7'J-y;U, 4%) &fflV>. *-+fc?7'J— T4»»»S»IH 
L,T<*DNA£«3fc1fttiiST^— U&**&#flJtb 
it. #75^3 >4 , tC^*tl^)DNAilf>t©3 ' 
ftcDflPllBBXBMffi^iflK 2«aitt|!Efc:te*^T^*o 

a >-e#ipbfc^-u =fv— ©— BP) 

-Srffl ViT P C RJfffiSfT V»D N A$r>t© 3 e-Jfc&ifi 
[0 0 14] ^HJg^JTtt^-'Jrfv-S^bfc^^y 
ftMttn&Ml/fctf. jS^ffoTfefi^. f&to^yjMt 

^»W)lCckDDNAB^S*£fi£##T£. DNAilt 
<OfiS3j«lKbfitT©*#Kttfia»«©««ttl~2 b 
£9. DNAf0fJtig-&#)* lO©77^->3 2~ 20 

6«£-r*C£tt#,BT»*. <DNAWH-tt2JMB© 
$ffio©T*2ffi©DNA^Wft/R**?>, ) §77 
^>3 >*©DNA$rJt©*S2:l&S (WgSSPfgJUHrBH 

•aifcUlK 2ifiS) si eisotu^v-^it? 

K«fc0*tfJ*US«*WJUTaiHU PCRi|*ILTDN 

[0015] CSBKftl 2) 06 tttt»Ey"JifeJ£©— fllT? 
M13!7 7 — >*D N ASrHind 1 1 1 tSau3Al"r^«? L7c 7 7 

gP300t 3 ' *ffitC 2 O©flEitBa>?iJ301S:Kft)feCDSfflVi 
Ac. **2££©»fc4:/5-fV-£ffl»r»5££<ffl» 
«*fiE»4fTt>nr. EW#$fite#SttfrH( EI 6 - (5) 
. 75?->3 >«f tC— a©DNA8)fM-^»S<i:^*BE 

lC«fc 00 6-0) icSTX^f MW*f*snKy>J8M&*« 

a>«fK:mU*SS2ttaiBS?>J*»r)DNA»f>4-*«2afil 40 
±-g-StlTVi-5fllS:^iiSV». Tct^tfcf 2«©DNABlrH- 

* ftT i £ fCtt (0 6 - (2) ) © «t 5 tc# en* 
->-^r>->>^X^i7 h;i/4 J (Cti2«CODNAif>i-(ce 

HT* tf -47#Sfc*&«e>IMtfc:&*a*, 3 ' 3 
tSSSiRE^J * 7°7 -f v - 3 1 1 L E^iJ i*5t L 
TD N A ->-• ir > -> > C t T^n^'n©i£S 
Eyim^&f#-5iltd*T#-5 (El 6- (3) , (4) ) . 

«nDNA£iwa»<fflKr*i*<©wjfraa*TS¥Mia 

DNA*6aaSB8»W*T«JWfbT««*»t3UT*'J 50 
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SOW LT#¥tffnJtgft-tM' X*(C LT#> t>tf)V$>£tf-* U 3* 
[0 0 16] CHM^J3] *HJfi«»i7C©DNAWM-3 

-5. y;p«auMBiK:«k!>fia n©77i- 
-> 3 >^Ktt*a©DNA»fJt**^*nTVi*36«. en 

5>J©^7-f v-*asinU PCR*B«*ff"5. ttMfttft 

<TS£B#SBTfflJjt^/*©#J-&#itA*. £7c, 
D N AW Jt©ffi>$ {' -5 E^J © :* U rf V- £ 

iiigs-B-a <h@#gffiT© p c Rit sarw-seci-r z. t 

-7-£H#:gtSK:B5£U 3— ^©D NA*SSiC 

•ff-An-S. a«J*oT*J©TPCRittHa* 
jg H -5 ©T? D N A Wi M" ©ifffi tiB&SffiTWTriE £ -5 . 

[0 0 17] 

[%BJ©^*] DNA»r>t©fi£fc<fc-5#«&J:tfDN 
A*S8BH2?iJtcJ;SaB'J*'&*5-ti:'5*T^-©DNA»fM- 

t3ti:-5 CI t T ^ D - — > D -tr X Ai L- ICS <A D N A ?£ 

[0ffi©ffi#^:ift^] 

[01] *%BJ3Sr^-r7D-^V- h. 

[0 2] !4»DNA*ttl8»*«JWfU5|5Sifc««iE5>J* 

^A-r^.*j*$:^r0. 

[0 3] KWDNA*{|&OftUI8»*T«JWfL/*SafC«[» 

[04] ^y^KHSsnfc^n-^'oflijess-r 
0. 
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